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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To control the orientation of liquid crystals, 
to suppress disclination and to improve visual sensation 
characteristics by setting the potential of orientation 
control electrodes integrally formed between all pixels 
higher than the potential of all the other transparent 
electrodes on a substrate or lower than this potential 
and providing the display parts of the transparent 
electrodes with orientation control windows which are 
electrode-absent parts of a prescribed shape. 
CONSTITUTION: The surface of an insulating film 13 is 
provided with the orientation control electrodes 4 
enclosing a predetermined region to serve as the display 
part The orientation control electrodes 4 are designed 
to regulate the inclination direction of the liquid crystals 
to the inner side of pixels and the potential thereof is 
* set-at-the effective-value higher - or lower-than the 
potential of scanning electrodes 11. The liquid crystal 

molecules 30 of the parts of the orientation control 

windows 5 formed by the absence of the electrodes in a 
data electrodes 21 in the display region are fixed to an initial perpendicularly oriented state in 
the liquid crystal layer 3 corresponding to these windows. The inclination direction of the liquid 
crystal molecules 30 at the peripheral edges of the pixels is regulated by the orientation control 
electrodes 4 in such a manner and the liquid crystal molecules 30 of the parts corresponding 
thereto are fixed in the direction perpendicular to the substrate by the orientation control 
windows 5. 
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- * NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
l.This document has been translated by computer. 
So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The substrate with which the 
transparent electrode for a scan signal input was 
prepared, and the substrate with which the 
transparent electrode for a data signal input was 
prepared It is the liquid crystal display which it 
sticks and comes to unite on both sides of a liquid 
crystal layer. On one substrate of said two 
substrates The liquid crystal display which the 
orientation control electrode surrounding the field 
which said both transparent electrodes 
superimpose is prepared, and an electrical 
potential difference which is different from other 
transparent electrodes on the substrate with 
which this orientation control electrode was 
prepared in this orientation control electrode is 
impressed, and is characterized by things. 
[Claim 2] The liquid crystal display according to 
claim 1 characterized by being higher than all 
other transparent electrodes on the substrate with 
which it was prepared to said orientation control 
electrode, or impressing a low electrical potential 
difference to it. 

[Claim 3] The liquid crystal display according to 
claim l or 2 . characterized , by . preparing the 
orientation control aperture by which the 
predetermined part was removed and formed in 
one [ at least ] transparent electrode of the field 
which said both transparent electrodes 
superimpose. 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention 
relates to the liquid crystal display which attained 
a good viewing- angle property and high display 
grace by controlling the orientation of a liquid 
crystal molecule about a matrix mold liquid 
crystal display. 
[0002] 

[Description of the Prior Art] A liquid crystal 
display has advantages, such as small, a thin 
shape, and a low power, and to several m pixel xn, 
especially the matrix mold that carries out 
time -sharing actuation of each pixel by which 
matrix arrangement was carried out at a 
multiplexer type has few terminals as m+n, and 
fits the big screen. Therefore, it is used for the 



display of OA equipment, an AV equipment, etc. 
[0003] Below, the conventional example is 
explained, referring to drawing 7 and drawing 8 . 
It is the sectional view where drawing 7 meets a 
top view and drawing 8 meets the C C line of 
drawing 7 . On a transparence substrate (10), scan 
electrodes (ll), such as ITO, are arranged at 
plurality, and are arranged at parallel at each 
other, this is covered and the vertical orientation 
film (12) is formed in the whole surface. Moreover, 
on one transparence substrate (20), data 
electrodes (21), such as ITO, are arranged' 
similarly at parallel at plurality and each other, 
this is covered in it, and the vertical orientation 
film (22) is formed in the whole surface. The liquid 
crystal layer (3) which these two substrates (10 
20) become from the liquid crystal which is stuck 
as a scan electrode (ll) and a data electrode (21) 
intersect perpendicularly mutually, and has a 
negative dielectric constant anisotropy in a 
clearance is prepared. A predetermined electrical 
potential difference is impressed to each scan 
electrode (ll) and a data electrode (21), the 
effective voltage beyond a threshold is impressed 
to the pixel chosen as a point display among the 
pixels driven as an intersection of two electrodes 
(11 21), the permeability of light is controlled, and 
the desired display screen is obtained as a set of a 
point display of these plurality. Especially when 
the initial orientation of liquid crystal is 
perpendicularly set up to a substrate, the 
permeability , of light is controlled by the pixel 
chosen by making a liquid crystal molecule incline 
in the direction of a field of a substrate. Moreover, 
by arranging two polarizing plates so that the 
outside of both substrates (10 20) and polarization 
shaft orientations may cross at right angles 
mutually; at the point choosing [ tin-], light is 
thoroughly intercepted with a rectangular 
polarizer, and it becomes black, and with a 
choosing point, light turns into elliptically 
polarized light in response to a birefringence in a 
liquid crystal layer (3), a pixel is penetrated, and it 
becomes white. Furthermore, although the 
graphic display was omitted, by establishing 
between pixels for a wrap light* shielding film in 
either of two substrates, it can always set between 
pixels as black, and can raise image quality. 
[0004] 

[Problem(s) to be Solved by the Invention] 
However, effect was done in the dip direction of 
liquid crystal, the orientation vector became an 
ununiformity, on the borderline of the field where 
orientation vectors differ mutually, the black part 
arose in the pixel white on display, and the 
longitudinal direction electric field between the 
level difference on the front face of a substrate or 
an electrode (11 21) had become the 
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above-mentioned liquid crystal display with 
disclination. When the disclination of a different 
configuration for every pixel arose, the whites 
under selection differed for every pixel, and image 
quality was deteriorating. 
[0005] 

[Means for Solving the Problem] The substrate 
with which this invention was accomplished in 
view of the above-mentioned technical problem, 
and the transparent electrode for a scan signal 
input was prepared in the 1st, The substrate with 
which the transparent electrode for a data signal 
input was prepared is the liquid crystal display 
which it sticks and comes to unite on both sides of 
a liquid crystal layer. Other transparent 
electrodes on the substrate with which the 
orientation control electrode surrounding the field 
which said both transparent electrodes 
superimpose was prepared on one substrate of 
said two substrates, and this orientation control 
electrode was prepared in this orientation control 
electrode are the configurations that a different 
electrical potential difference is impressed. 
[0006] To the 2nd, it is higher than all other 
transparent electrodes on the substrate with 
which it was prepared in said orientation control 
electrode in the 1st configuration, or is the 
configuration that a low electrical potential 
difference is impressed. It is the configuration that 
the orientation control aperture which the 
predetermined part was removed by one [ at 
least ] transparent electrode of the field which 
said both transparent electrodes superimpose in 
the 1st or 2nd configuration, and was formed in 
the 3rd was prepared, 
i • - - -[0007] - - - ^ - vi- ^ c^i. : 

[Function] Line of electric force generates the 
potential of the orientation control electrode really 
formed between [ all ] pixels between all pixels 
and an orientation control electrode according to 
the potential difference of a transparent electrode 
and an orientation control electrode by setting up 
low more highly than all other transparent 
electrodes on the substrate with which it was 
prepared in the orientation control electrode. In 
the liquid crystal layer corresponding to the 
periphery section'of a pixel, line of electric force is 
extended in the direction of slant out of a viewing 
area from the inside of a viewing area toward the 
transparent electrode of the opposite from a 
transparent electrode, although the liquid crystal 
molecule with a negative dielectric constant 
anisotropy inclines according to slanting line of 
electric force - the continuum of liquid crystal - it 
is inclining toward the inside of a pixel and 
becomes stability in energy so that a molecule 
major axis may approach a right angle by the 
shortest to line of electric force at a sex for ****** 



elasticity. That is, the dip direction of the liquid 
crystal molecule of the periphery section becomes 
the inside which is a pixel about all pixels for the 
electric field by the orientation control electrode. 
[0008] Furthermore, since line of electric force 
does not exist in this part by preparing the 
orientation control aperture which is the electrode 
absent part of a predetermined configuration in 
one [ at least ] display of the transparent electrode 
which counters mutually, in the field 
corresponding to an orientation control aperture, a 
liquid crystal molecule maintains initial 
orientation and is fixed to a condition vertical to a 
substrate, the liquid crystal to which the dip 
direction was specified inside the pixel with the . 
orientation control electrode in four sides of a pixel 

- the continuum - the field of liquid crystal with 
the dip direction same for a sex - a pixel center 
section and since the borderline of four fields 
which have a mutually different orientation vector 
arises in a pixel, a borderline is thoroughly in 
agreement with an orientation control aperture by 
making an orientation control aperture into X 
character corresponding to the diagonal line of a 
pixel especially 

[0009] 

[Example] Below, one example of this invention is 
explained, referring to drawing 4 from drawing 1 . 
One substrate (1) of drawing 1 is a top view a part, 
and drawing 2 is a sectional view which meets the 
A- A line of drawing 1 . The transparence electrical 
conducting material (ll), for example, the scan 
electrode which consists of ITO, is arranged by 
parallel on the transparence substrate (10) at 
plurality and each other, this is covered and the 
: .laminating of^the insulator-Jayers* (13),;*sueh as. - 
SiNX, is carried, out to the whole surface. On the 
insulator layer (13), the orientation " control 
electrode (4) surrounding the field which is due to 
serve as a display is prepared. An orientation 
control electrode (4) carries out the laminating of 
the electrical conducting materials, such as Cr, 
aluminum, Ti, and ITO, to the thickness of about 
1000A, and is formed by removing a display by 
etching. Furthermore, the vertical orientation film 
(12) is prepared in the whole surface, and a 
substrate (1) is constituted. 

[0010] Moreover, the substrate (2) of drawing 3 of 
another side is a top view a part, and drawing 4 is 
a sectional view which meets the B B line of 
drawing 3 . The orientation control aperture (5) of 
the X shape with which the transparence 
electrical conducting material (21), for example, 
the data electrode which consists of ITO, was 
formed in plurality and the field which is arranged 
mutually at parallel and is due to serve as a 
display in an electrode of the absence of an 
electrode is prepared on the transparence 
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substrate (20). In the case of patterning of ITO, 
etching clearance of the predetermined part is 
carried out, and an orientation control aperture 
(5) is formed in formation and coincidence of a 
data electrode (21). Furthermore, the vertical 
orientation film (22) is prepared in the whole 
surface, and a substrate (2) is constituted. 
[0011] The liquid crystal with which both the 
substrates (l) of the above structure and (2) are 
stuck so that a scan electrode (ll) and* a data 
electrode (21) may intersect perpendicularly 
mutually, and they have a negative dielectric 
constant anisotropy in a clearance is enclosed, and 
the liquid crystal display which is the example of 
this invention is constituted. Drawing 5 is a 
sectional view for 1 pixel, and d ra w in g 6 is the top 
view having shown the physical relationship of the 
scan electrode (ll) when sticking both substrates 

(I) and (2), a data electrode (21), and/ an 
orientation control aperture (5). An orientation 
control electrode (4) is for specifying the dip 
direction of liquid crystal inside a pixel, and 
potential is higher than all scan electrodes (ll), or 
is set as low actual value. From this, the line of 
electric force of the configuration shown by the 
dotted line of drawing 5 arises between two 
electrodes (ll 21) and an orientation control 
electrode (4). That is, in the edge of a pixel, the 
line of electric force which goes in the slanting 
upper part from a scan electrode (ll) out of a 
viewing area arises from the inside of a viewing 
area for the electric field between a scan electrode 

(II) and an orientation control electrode (4). 
Although the liquid crystal molecule (30) with a 
negative dielectric constant anisotropy inclines in 

• •.. x - the direction, in-which-a— moleicule* -majors-axis 
becomes a right angle to line of electric force 
- according to this, for ****** elasticity, - it is 
inclining inside a pixel so that a right angle may 
be approached by the shortest, and serves as 
stability in energy the continuation somatic of 
liquid crystal. Moreover, in the liquid crystal layer 
(3) corresponding to the orientation control 
aperture (5) formed of the absence of an electrode 
into the data electrode in a viewing area (21), line 
of electric force does not exist, or since it is [ that 
the electrical potential difference below a 
threshold is only impressed at least, and ], the 
liquid crystal molecule (30) of this part is fixed to 
an early vertical orientation condition. Thus, by 
the periphery section of a pixel prescribing the dip 
direction of a liquid crystal molecule (30) with an 
orientation control electrode (4), and fixing the 
liquid crystal molecule (30) of the part 
corresponding to this perpendicularly to a 
substrate by the orientation control aperture (5) 
the continuum of liquid crystal - as shown by the 
arrow head of drawing 6 for a sexual operation, in 



four fields divided by the orientation control 
aperture (5) of an X shape, the dip direction of 
liquid crystal is right-angled each side of a pixel, 
and becomes in the direction of the inside, and the 
borderline of each field where the dip directions 
differ mutually is fixed on an orientation control 
aperture (5). 

[0012] Having explained above is same, even if it 
is not limited to the example shown by this 
application, for example, prepares an orientation 
control electrode (4) in a data electrode (21) side 
and prepares an orientation control aperture (5) in 
a scan electrode (ll) side. 
[0013] 

[Effect of the Invention] As mentioned above, by 
controlling the orientation of liquid crystal, by 
controlling the disclination of a different 
configuration for every pixel, and fixing by the 
same orientation control aperture about all pixels, 
the chromaticity and brightness of all choosing 
points became homogeneity, and display grace 
improved. Especially when an orientation control 
aperture was taken to an X shape, in fields other 
than an orientation control aperture, disclination 
disappeared thoroughly. Moreover, since the area 
of the field where the orientation vectors of the 
liquid crystal molecule per pixel differ became 
equivalent covering four directions, the 
viewing-angle dependency of a contrast ratio 
decreased and the viewing-angle property 
improved. 

[Brief Description of the Drawings] 
[Drawing ll While constitutes the liquid crystal 
display which is the example of this invention, and 
it is the-top view~o£a^^ -* 
[Drawing 21 It is the sectional view which meets 
thp> A - A line of "drawing 1 . : ' • . . . - 

[Drawing 3] It is the top view of the substrate of 
another side which constitutes the liquid crystal 
display which is the example of this invention. 
[Drawing 4] It is the sectional view which meets 
the B B line W drawing 3 . 

[Drawing 51 It is drawing explaining the operation 

effectiveness of this invention. 

[Drawing 61 It is drawing explaining the operation 

effectiveness of this invention, 

[Drawing 71 It is the top view of the conventional 

liquid crystal display. 

[Drawing 81 It is the sectional view which meets 
the C C line of dr aw in g 7 . 
[Description of Notations] 

1 Two Substrate 

2 TFT Substrate 

3 Liquid Crystal Layer 

4 Orientation Control Electrode 

5 Orientation Control Aperture 
10 Transparence Substrate 
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11 Scan **** 

12 22 Vertical orientation film 

13 Insulator Layer 
21 Data Electrode 

30 Liquid Crystal Molecule 
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